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DETAILED ACTION 

Claims 1-6 are pending. 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 23 May 
2006 and 17 August 2006 have been entered. The 17 August 2006 amendment 
appears to be a duplicate of the submission filed on 23 May 2006. The 17 August 2006 
remarks have been addressed. 

Ciaim Rejections • 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

3. Claims 1-3 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claims 1-3 are indefinite since the surfactant and 
the electrolyte components overlap for anionic, amphoteric and cationic surfactants. It 
is unclear what extent one skilled in the art should attribute materials to the 
concentration range set forth in the claims as surfactant and electrolyte for anionic, 
amphoteric and cationic surfactants, since said surfactants dissociate in aqueous 
solution forming electrolytes. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claim 1-3 is rejected under 35 U.S.C. 102(b) as being anticipated by Lion Corp, 
DE 36 17 306 A (hereafter Lion), as evidenced by DenA/ent Abstract AN 1986-320274. 
Lion (claims 1 , 3, and 4; page 5, lines 34, to page 6, line 17; page 7. line 26, to page 8, 
line 7; page 9, lines 4-6; page 10, line 33, to page 11, line 15; page 12, lines 7, to page 
14, line 15; example 1 ; table III; page 18, lines 1-19; examples 19, 20; table IV; and 
Derwent Abstract) discloses pearlescent concentrates employing ethylene glycol 
distearate, anionic sulfates, and coemulsifiers and characterizes said compositions as 
having an isotropically clear phase enabling the pearly luster appearance (see DenA/ent 
Abstract). The disclosed compositions would have inherently provided the protolamellar 
structure based on the components and the characterization of the compositions as 
lamellar and providing an excellent pearly luster in the concentrate. 

Further attention is directed to Table III, example 1 , which sets forth 30 parts 
ethylene glycol distearate, 45 parts LES-Na and 4 parts potassium chloride. Said 
example reads on the claims. It is noted that claims 1-3 provide for only the 
concentration of the electrolyte. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e). (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claims 3-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Horiuchi et al, US 4,486.334, in view of Hawkins, US 5,952,285, and Albright & Wilson 
LTD, AU-A-1 6451/95. 

Horiuchi et al (abstract, examples, and claims) disclose aqueous pearlescent 
concentrate compositions comprising 3 to 45 wt% of a pearlizing agent including 
ethylene glycol distearate, and 30 to 50 wt% of sodium polyoxyethylene lauryl ether 
sulfate as a middle phase (Mi phase) liquid crystals. Horiuchi et ai (column 3, lines 46 
et seq; examples; and claims) discloses the formation of the middle phase liquid 
crystals by dispersing the pearlescent agent above the melting point (i.e., 50 to 80° C) 
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followed by cooling to form the pearlizing agent. Horiuchi et al (column 4, lines 6 et seq) 
further teaches the specific surfactant concentration can be detemiined by the limitation 
of the pearlizing agents, which can be solubilized in the micelles at a concentration of 3 
to 45 wt% of pearlizing agent. 

Horiuchi et al differs from the claims in the further addition of a simple salt 
electrolyte (e.g., NaCI), an explicit disclosure of the pearlizer particle size and the 
particular concentration ranges claimed. 

Hawkins (abstract; column 7, lines 54 et seq) discloses the addition of electrolyte 
to middle phase liquid crystalline ((hexagonal or cubic symmetry) resulting in an 
pourable optically isotropically liquid composition. Hawkins (column 20, lines 6-10; and 
column 24, Table II) teaches chloride salts and exemplifies 1 wt% of sodium chloride. 

Hawkins (column 17, lines 29 et seq) further teaches increasing the cloud point 
of surfactants by the addition of small amounts of sodium chloride. 

Albright & Wilson further teach the formation of peariescent concentrate 
compositions. Albright & Wilson (page 2 and examples) discloses ethylene glycol 
mono- and distearate mixtures as peariizing agents. Albright & Wilson (claims 14 and 
15 and figures) discloses the particles size for said peariizing agents in the suspensions 
are that at least 90% of the particles are 5 to 20 microns. 

These references are combinable because they teach surfactant compositions 
having liquid crystalline structures and modifications thereof by varying concentrations 
and materials. It would have been obvious to one of ordinary skilled in the art at the 
time of applicants' invention to add sufficient sodium chloride to the compositions of 
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Horiuchi et al for the advantage of forming an optically isotropically liquid composition 
and the added advantage of handling ease esthetic appearance of the concentrates. 

The particles sizes would have been obvious to one of ordinary skilled in the art 
at the time of applicants' invention as conventional sizes shown in the Albright & Wilson 
reference. It would have been obvious to one of ordinary skilled in the art at the time of 
applicants' invention to vary the concentrations as a point of law. See also MPEP 
2144.05(1) wherein it sets forth, "A prima facie case of obviousness exists where the 
claimed ranges and prior art ranges do not overlap but are close enough that one skilled 
in the art would have expected them to have the same properties. Titanium Metals 
Corp. of America v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 1985)." 

9. The remaining references cited In the search report as X references for claims 1- 
3 are considered cumulative to the references relied on in the above rejections over 
claim 3 or 3-6, respectively. 

Response to Arguments 

10. Applicant's arguments filed August 1 7, 2006 have been fully considered but they 
are not persuasive. 

Applicants (page 4) assert Lion as evidenced by Derwent '274 lacks a recitation 
of a protolamellar phase. This has not been deemed persuasive since the Lion 
compositions comprise isotropic compositions that otherwise read on the claims. Since 
a compound or composition and all of Its properties are generally inseparable, {In re 
Papsech, 315 F2d. 381, 137 USPQ 43, (CCPA 1963)) said property would have been 
expected in the claimed compositions. Applicants characterize the isotropic character 
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as an indication of protolamellar properties. Attention is directed to page 2, 2"^* full 
paragraph of the instant specification. 

Applicants (page 6) assert the inventive compositions are clear and optically 
isotropic. The Derwent '274 states the Lion material has good pearly lustre without the 
need for a separate crystallization step. 

1 1 . Applicants further (page 4) assert the Lion reference fails to disclose the wetting 
agent as a surfactant. Attention is specifically directed to the definition of "wetting 
agent", "surface-active agent", and "surfactant" as set forth in Hawley's Condensed 
Chemical Dictionary, pages 1 1 11-1 1 12 and 1235. Please note that "wetting agent" is 
defined as a "surface-active agent", i.e., "surfactant". 

Furthermore, example 1 (Table III, page 16) of the Lion reference sets forth LES- 
Na as the surface-active wetting agent and (page 15) denotes said compound as 
sodium polyoxyethylene lauryl ether sulfate with 3 moles of ethylene oxide added. 
Attention is further directed to Myers, Surfactant Science and Technology, 2"^ Ed, 
pages 46-47, wherein the alcohol ether sulfates (AES) are specifically characterized as 
surfactants. 

Applicants further (pages 4 and 5) assert the Lion reference contemplates the 
use of alcohol as the wetting agent, which applicants assert would not work to form the 
liquid crystalline phase. It is unclear what basis applicants rely for their assertion that 
alcohol is employed as a wetting agent. While the Lion reference (page 8, lines 9-12) 
does disclose the use of nonionic surfactants as wetting agents, it is unclear where the 
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Lion reference specifically discloses alcohols per se. The Lion reference does disclose 
pearlizing agents, which are ester-alcohols. 

Furthermore, any alleged disclosure of alcohols is not deemed persuasive in 
view of the facts that: (1 ) since the agent is disclosed as a wetting agent, (2) wetting 
agents are defined as surfactants, and (3) the claims are directed to the use of 
surfactants; it is logical to conclude any alleged or disclosed alcohols must be 
surfactants. 

One having ordinary skill in the art does not view the prior art in a vacuum or 
without the knowledge that forms the state of the art. Furthermore, attention is directed 
to Horiuchi et al (column 3, line 15 et seq; example 2; column 5, lines 58-59), which 
employs AES as a surfactant and more specifically mentions the same compound as 
LES-Na employed in Lion. 

1 2. Applicants (page 5 and 6) assert there exist no motivation to employ the 

teachings of Hawkins in the methods of the Horiuchi et al reference. Applicants further 

assert Hawkins adds the electrolyte to breakdown structure. Applicants conclude one of 

ordinary skill in the art would not combine Hawkins with the Horiuchi et al reference to 

build structure. This has not been deemed persuasive for the following reasons: 

(1 ) Initially, it is unclear how applicants reach a conclusion that the abstract of 

Hawkins teaches the break down of structure. Hawkins abstract sets forth: 

A liquid detergent composition containing water; surfactant in a concentration 
which would in the absence of electrolyte forms a pourable hexagonal, or cubic 
phase at 20.degree. C; and sufficient dissolved electrolyte to form a 
substantially Newtonian or optically isotropic liquid. 
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Hawkins employs the well-known effect of electrolyte addition to increase solubility of 
the internal phase of micelles and reduce the critical micelle concentration (CMC) of the 
surfactants. Attention is further directed to Myers, Surfactant Science and Technology, 
2"^ Ed, pages 119-120, wherein the presence of electrolytes in aqueous surfactant 
solutions reduces the CMC and said effect is greater for ionic surfactants. See also, 
Rosen, Surfactants and Interfacial Phenomena, pages 131-132. Attention is directed to 
the instant specification at page 4, 3"* full paragraph, wherein the preferred, surfactants 
are anionic, i.e., ionic surfactants. 

(2) While the addition of electrolyte may be characterization as breaking one 
stnjcture (e.g., hexagonal or cubic phase), it can likewise be characterized as the 
formation of optically isotropic liquids (e.g., protolamellar). See the instant specification 
at page 2, 2"*^ full paragraph, where the protolamellar solutions are characterized as 
optically isotropic liquids. 

(3) Hawkins (abstract) discloses the formation of optically isotropic liquids. 
Applicants characterize (page 2, 2"^* H) the protolamellar solutions are optically isotropic 
liquids. 

(4) Lastly, attention is directed to paragraphs denoted "11.", including items (1) 
through (5), pages 7-9, Office Action mailed March 23, 2006, which discuss the term 
"protolamellar" and are incorporated herein by reference. 

1 3. Applicants (page 6) assert the higher concentrations of surfactant with electrolyte 
would result in high viscosity LC phases unaffected by electrolyte. Applicants conclude 
any other conclusion based on Hawkins and Horiuchi et al is based on hindsight. This 
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has not been deemed persuasive since at least claim 4 includes 30 % by weight of 
surfactants. 

Furthermore, the addition of electrolyte is known to decrease the CMC of ionic 
surfactants. It would have been obvious to one having ordinary skill in the art at the 
time of the invention to employ lower concentrations of surfactants with a reasonable 
expectation of success since: (1) the addition of electrolyte is known to decrease the 
CMC of ionic surfactants, (2) applicants prefer ionic and more specifically anionic 
surfactants, (3) Hawkins clearly teaches (column 17 and 18, examples and claim 2) 
lower surfactant concentrations in the presence of electrolyte, and (4) the claims do not 
define a viscosity element and thus, the arguments are not commensurate in scope with 
the claims. 

In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

14: Applicants (page 6) assert Albright & Wilson is improperly combined with 
Horiuchi et a! and Hawkins since (page 2. lines 3-7) disclose the desire to exclude salt. 
This has not been deemed persuasive for the following reasons. See MPEP 2141 .01 . 
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A reference may be combinable if it is "analogous prior art". Analogous prior art is "in 
the field of applicant's endeavor" or "reasonably pertinent to the particular problem with 
which the Inventor was concerned". Applicants field of endeavor is the formation of 
"stable systems for suspending pearlizing concentrates for incorporation into liquid 
formulations such as shampoos and toiletries to impart a nacreous iridescence". See 
instant specification, page 1, first paragraph. Albright & Wilson are directed to 
pearlescent concentrates for use in cosmetic, hair, washing, shower preparations. See 
page 1 , first paragraph of Albright & Wilson. 

Furthermore, Albright & Wilson Is cited only to show the conventional pearlizing 
agent particle sizes. Applicants do not dispute that the particle size of the pearlizing 
agents shown in Albright & Wilson to be conventional nor that the addition combination 
of Horiuchi et al and Hawkins somehow would destroy said particle size. 

Applicants (pages 6 and 7) further assert the Albright & Wilson reference teaches 
high concentrations of surfactants. Applicants have not shown said concentrations to 
have an effect on the particle size of the pearlizing agent, which Is employed in the 
same or substantially the same concentrations. 

In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon Improper hindsight reasoning. Said argument has been 
addressed above. See In re McLaughlin, supra. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel S. Metzmaier whose telephone number is (571) 
272-1089. The examiner can normally be reached on 9:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Randy P. Gulakowski can be reached on (571) 272-1302. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Infomnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-2 17-9 197 (toll-free). n /7 j /7 




Daniel 8. Metzmaiei 
Primary Examiner 
Art Unit 1712 
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) SODIUM ISOPROPYLXANTHATE 1064 



sodium isopropylxanthate. CAS: 140-93-2. 

(CH3)2CHOC(S)SNa. 
Properties: Light-yellow crystals soluble in water, 

deliquescent, decomposes 150C. 
Hazard: Moderate fire risk. Irritant to skin and 

mucous membranes. 
Use: Chemical weed killer, fortifying agent for 

certain oils, ore flotation. 

sodium lactate. CAS: 72-17-3. 
CH3CHOHCOONa. 

Properties: Colorless or yellowish syrupy liquid, 
very hygroscopic, soluble in water, mp 17C, de- 
composes 140C. Combustible, 

Grade: Technical, USP (solution with pH 6.0- 
7.3). 

Use: Hygroscopic agent, glycerol substitute, plasti- 
cizer for casein, corrosion inhibitor in alcohol 

antifreeze. 

sodium-n-lauroyl sarcosinate. Ci5H28N04Na. 
Use: Dentrifices, hair shampoos, rug shampoos. 

sodium lauryl sulfate. CAS: 151-21-3. 
NaCizHjsSO*. 

Properties: Small white or light yellow crystals, 
slight characteristic odor, soluble in water, form- 
ing an opalescent solution. 

Grade: USP, technical, FCC. 

Use: Wetting agent in textile industry, detergent 
in toothpaste, food additive (emulsifier and thick- 
ener). 

sodium-lead alloy. One of several alloys as fol- 
lows: (1) usually containing 10% sodium and 
90% lead, used in the manufacture of lead tetra- 
ethyl, (2) containing 2% sodium used as a deoxi- 
dizer and homogenizer in nonferrous metals 
where lead is a component, (3) used as a stabilizer 
and deoxidizer for lead in cable sheathing. 
Hazard: Moderate fire and explosion risk, reacts 
with moisture, acids, and oxidizing agents. 

See lead sodium thiosul- 



sodium lead hyposulfite. 

fate. 

sodium lead thiosulfate. 

fate. 



See lead sodium thiosul- 



sodium lignosulfonate. 

Properties: Tan, free-flowing, spray-dried powder, 
containing 70-80% total lignin sulfonates, bal- 
ance wood sugars. Combustible. 

Use: Dispersant, emulsion stabilizer, chelating 
agent. 

See also lignin sulfonate. 

sodium Hothyronine. (sodium-l-3[4-(4-hydroxy- 
3-iodophenoxy)-3,5-diiodophenyl]alanine). 
NaOOCCH(NH2)CH2C6H2l20C6H3lOH. 
Properties: Light-tan, odorless, crystalline pow- 
der; very slightly soluble in water; slightly soluble 



in alcohol; insoluble in most other organic sol- 
vents. 
Grade: USP. 

Use: Medicine (a thyroid hormone). 

sodium MBT. (NaMBT). C7H4NS2Na. 
A 50% aqueous solution of sodium mercapto- 
benzothiazole, light-amber liquid, bulk d 10.5 
lb/gal. 

Use: Corrosion inhibitor for nonferrous metals, 
antifreeze, paper mill systems. 

sodium mercaptoacetate. See sodium thioglyco- 
late. 

sodium-2-mercaptobenzothiazole. See sodium 
MBT. 

sodium metabisuinte. (sodium pyrosulfite). 
CAS: 7681-57-4. NajSzOs. Chief constit- 
uent of commercial dry sodium bisulfite with 
which most of its properties and uses are practi- 
cally identical. 
Grade: FCC. 

Hazard: Toxic by inhalation. TLV: 5 mg/m^ of 
air. 

Use: In foods, as preservative, lab reagent. . 

sodium metaborate. CAS: 7775-19-1. 
NaB02. 

Properties: White lumps, d 2.464, soluble in water, 
mp 966C, bp 1434C. Noncombustible. 

Derivation: By fusing sodium carbonate and bo- 
rax. 

Use: Herbicide. Also available commercially as 
octahydrate and tetrahydrate. 

sodium metanilate. NaS03C6H4NH2. 
Derivation: The metasodium sulfonate of aniUne 

sold as a solid or 20% aqueous solution prepared 

by neutralizing metanilic acid. 
Grade: Technical, 99%, also 20% solution. 
Use: Manufacture of synthetic dyestuffs and 

drugs. 

sodium metaperiodate. See sodium periodate. 

sodium metaphosphate. CAS: 10361-03-2. 

(NaP03)n The value of n ranges from 3-10 
(cyclic molecules) or may be much larger number 
(polymers). Cyclic sodium metaphosphate, based 
on rings of alternating phosphorus and oxygen 
atoms, range from the trimetaphosphate 
(NaP03)3 to at least the decametaphosphate. So- 
called sodium hexametaphosphate is probably a 
polymer where n is between 10 and 20 ("Cal- 
gon"). 

The vitreous sodium phosphates having a 
Na20/P205 mole ratios near unity are classified 



as sodium metaphospha 
average number of pho 
cule in these glasses ra 
The term sodium meta 
extended to short-chai) 
the molecules of which € 
formula Na„+2P„03„ + 
These materials are mor 
polyphosphates. 
Use: Dental polishing ag 
water softening, seques 
additives, textile proces 

sodium metasiitcatc, anhyi 

Na2Si03. A crystall 

Properties: Dustless, whi 
total Na20 content 51.f 
form 48.6%; bulk d 2.6 
in water, precipitated b 
earths and heavy metal 
12.6, Noncombustible. 

Derivation: Crystallized f 
Si02 at approximately 1 

Use: Laundry, dairy an< 
cleaning, base for deterg( 
ing aid, deinking paper. 

Also available as the pent, 
ties are mp 72. 2C, tota 
total Na20 in active for 
Ib/cu ft. 

sodium metavanadate. C^ 
NaVOa, often with 4HC 

Properties: Colorless, moi 
tals or pale green crysta 
water; mp 630C. Nonco 

Derivation: Sodium hydn 
oxide in water solution. 

Grade: Technical, CP. 

Hazard: Toxic by ingestic 

Use: Inks, fur dyeing, ph 
of plant life, mordants an« 
itor in gas-scrubbing sys 

sodium methacrylate. CH 

Properties: Water-soluble 
Use: Resins, chemical int£ 

sodium methanearsonate. 

nate; monosodium mel 
acid methanearsonate; sc 
CAS: 2163-80-6. (Ch 
Properties: White solid, m 

ble in water. 
Hazard: Toxic by ingestio: 
Use: Post-emergence herb: 



sodium methiodal. 

nate). CAS: 



(sodiur 
126-31-8 



nil 
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"Superloid."322 jj^ f^j. ammonium alginate, a 

hydrophilic colloid. 
Use: Suspending, thickening, emulsifying, and sta- 
bilizing agent in creaming and bodying of rubber 
latex products; protecUve colloid in resin emul- 
sion paints, adhesives, fire-retarding composi- 
tions, ceramics, etc. 

"Superlume."2*8 TM for a super-leveUng bright 
nickel electroplating process on steel stampings, 
brass, copper, zinc die castings, etc. The materi- 
als used are nickel sulfate, nickel chloride, boric 
acid, and addition agents. 

supernatant. A liquid or fluid forming a layer on 
the surface of another liquid. 

superoxide. A compound characterized by the 
presence in its structure of the 02" ion. The 02" 
ion has an odd number of electrons (13) and 
as a result all superoxide compounds are para- 
magnetic. At room temperature they have a yel- 
lowish color. At low temperature many of them 
undergo reversible phase transitions accompa- 
nied by a color change to white. The stable super- 
oxides are: 



sodium superoxide Na02 

potassium superoxide KO2 

rubidium superoxide RbOz 

cesium superoxide CSO2 

calcium superoxide €3(62)2 

strontium superoxide Sr(P2)2 

barium superoxide 63(62)2 
tetramethylammonium superoxide (CH3)4N02 



In these compounds each oxygen atom has an 
oxidation number of —1/2 instead of —2, as a 
normal oxide. 

superpalite. (diphosgene; green cross gas; 
trichloromethylchloroformate). 
CICOOCCI3. 
Properties: D 1.6525, bp 127.5-128C. 

"Superpax."327 tM for 92-94.5% zirconium sili- 
cate with bulk d 68 Ibs/cu ft, average particle 
size 5 microns max. 
Use: Ceramic glazes and as a filler for resins and 
rubbers. 

superphosphate, (acid phosphate). The most 
important phosphorus fertilizer, made by the ac- 
tion of sulfuric acid on insoluble phosphate rock 
(essentially calcium phosphate, tribasic) to form 
a mixture of gypsum and calcium phosphate, 
monobasic. A typical composition is 
CaH4(P04)2-HOH 30%, CaHP04 10%, CaS04 
45%, iron oxide, alumina, silica 10%, water 5%. 



Typical analysis: Moisture 10-15%, available 
phosphoric acid (as P2O5) 18-21%, insoluble 
phosphoric acid 0.3-2%, total phosphoric acid 
(as P2O5) 19-23%. 

Grade: Based on available P2O5. 

Use: Fertilizer. 

See also triple superphosphate and nitrophos- 
phate. 

superphosphoric acid. See polyphosphoric acid. 

supersaturation. The condition in which a solvent 
contains more dissolved matter (solute) than is 
present in a saturated solution of the same com- 
ponents at equivalent temperature. Such solu- 
tions may occur, or can be made, when a satu- 
rated solution cools gradually so that nucleating 
crystals do not form. They are extremely unstable 
and will precipitate upon addition of even one 
or two crystals of the solute or upon shaking 
or other slight agitation. Supersaturated solu- 
tions occur in the confectionery industry, e.g., 
in fudges, maple sugar, etc. 

"Supersheen."292 jj^ f^j. caustic soda solution 
containing chelating agent and wetting agent. 
Hazard: Strong irritant to skin and tissue. 
Use: Bottle washing and food plant sanitation. 

"Super-sol."25 ^n odoriess petroleum 

naphtha, a rapid-drying, highly purified solvent. 
Use: Carrier for insecticides, preparation of odor- 
less paints, cleaning compositions. 

"Supralan."203 ^j. metallized acid colors of 
good fastness and level dyeing properties. 

"Supramine." XA.203 JM for a leather chemical, 
solubilized sulfur phenol condensate, 75% active. 

"Supranol."203 7^ for dyestuflfs used on wool 
and silk; good fastness to light, washing, and 
sea water; can also be used on leather. 

surface. In physical chemistry the area of contact 
between two different phases or states of matter, 
e.g., finely divided solid particles and air or other 
gas (solid-gas); liquids and air (liquid-gas); inso- 
luble particles and liquid (solid-liquid). Surfaces 
are the sites of the physicochemical activity be- 
tween the phases that is responsible for such phe- 
nomena as adsorption, reactivity, and catalysis. 
The depth of a surface is of molecular order of 
magnitude. The term interface is approximately 
synonymous with surface, but it also includes 
dispersions involving only one phase of matter, 
i.e., solid-solid or liquid-liquid. 
See also interface, surface area, surface chemistry. 

surface-active agent, (surfactant). Any com- 
pound that reduces surface tension when dis- 
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solved in water or water solutions, or which re- 
duces interfacial tension between two liquids, or 
between a liquid and a solid. There are three 
categories of surface active agents: detergents, 
wetting agents, and emulsifiers; all use (he same 
basic chemical mechanism and differ chiefly in 
the nature of the surfaces involved. 
See under above three entries for further informa- 
tion. See also interface, surface chemistry. 

surface area. The total area of exposed surface 
of a finely divided solid (powder, fiber, etc.) in- 
cluding irregularities of all types. Since activity 
is greatest at the surface, that is, the boundary 
between the particle and its environment, the 
larger the surface area of a given substance the 
more reactive it is. Thus reduction to small parti- 
cles is a means of increasing the efficiency of 
both chemical and physical reactions; for exam- 
ple, the coloring effect of pigments is increased 
by maximum size reduction. Carbon black is no- 
table among solids for its huge surface area (as 
much as 18 acres/lb for some types); the activity 
of its surface accounts for its outstanding ability 
to increase the strength and abrasion resistance 
of rubber. The capacity of activated carbon to 
adsorb molecules of gases is due to this factor. 
Surface area is measured most accurately by ni- 
trogen adsorption techniques. 

surface chemistry. The observation and measure- 
ment of forces acting at the surfaces of gases, 
liquids and solids or at the interfaces between 
them. This includes the surface tension of liquids 
(vapor pressure, solubility); emulsions (liquid/ 
liquid interfaces); finely divided solid particles 
(adsorption, catalysis); permeable membranes 
and microporous materials; and biochemical 
phenomena such as osmosis, cell function, and 
metabolic mechanisms in plants and animals. 
Surface chemistry has many industrial applica- 
tions, a few of which are air pollution, soaps 
and synthetic detergents, reinforcement of rubber 
and plastics, behavior of catalysts, color and opti- 
cal properties of paints, aerosol sprays of all 
types, monolayers and thin films, both metallic 
and organic. Outstanding names in the develop- 
ment of this science are Graham, Freundlich, 
and W. Ostwald in the 19th Century, and Har- 
kins, Langmuir, LaMer, and McBain in the 20th. 

See also colloid chemistry. 

surface tension. In any liquid, the attractive force 
exerted by the molecules below the surface upon 
those at the surface/air interface, resulting from 
the high molecular concentration of a liquid com- 
pared to the low molecular concentration of a 
gas. An inward pull, or internal pressure, is thus 
created which tends to restrain the liquid from 



flowing. Its strength varies with the chemical 
nature of the liquid. Polar liquids have high sur- 
face tension (water = 73 dynes/cm at 20C); non- 
polar liquids have much lower values (benzene 
= 29 dynes/cm, ethanol = 22.3 dynes/cm), thus 
they flow more readily than water. Mercury, with 
the highest surface tension of any liquid (480 
dynes/cm) does not flow, but disintegrates into 
droplets. 

See also interface, surface-active agent. 

surfactant. See surface-active agent. 

"SurfactoL"2o2 a series of castor oil-de- 

rived, nonionic surfactants. ^ 
Use: Emulsifiers, defoamers, plasticizers, solu- 
bilizers for oils, dyes, lubricants, in emulsion 
paints, pigment dispersions, cosmetics, and pol- 
ishes. 

"Surflo."236 fjjj. ^ ggj^gg bactericides and 
scale inhibitors. "Surflo-BH" is a film-forming 
amine that acts as a corrosion inhibitor and bac- 
tericide for low pH water-base drilling muds. 
"Surflo-B33" is a bactericide for treating water- 
base packer fluids or oil field waters. 

"Surlyn."28 xm for a group of ionomer resins. 
Properties: ("Surlyn" A) Thermoplastic produced 
as a granular material; flexible, transparent, 
grease-resistant; very ligHt-weight but tough. 
Izod impact strength 5.7-14.6 ft-lb/in (higher 
than any other polyolefin), tensile strength 
3,500-5,500 psi, elongation 300-400%, softening 
point 71C, insoluble in any commercial solvent, 
subject to slow swelling by hydrocarbons, to slow 
attack by acids. 
Use: Coatings, packaging films, products made 
by injection or blow molding, or by thermoform- 
ing. 

SUS. Abbreviation for Saybolt Universal Sec- 
onds. 

See Saybolt Universal viscosity. 

suspension. A system in which very small parti- 
cles (solid, semisohd, or liquid) are more or less 
uniformly dispersed in a liquid or gaseous me- 
dium. If the particles are small enough to pass 
through filter membranes, the system is a colloi- 
dal suspension (or solution). Examples of solid- 
in-liquid suspensions are comminuted wood pulp 
in water, which becomes paper on filtration; the 
fat particles in milk; and the red corpuscles in 
blood. A liquid-in-gas suspension is represented 
by fog or by an aerosol spray. If the particles 
are larger than colloidal dimensions they will 
tend to precipitate, if heavier than the suspending 
medium, or to agglomerate and rise to the sur- 
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wetting agent. A surface-active agent which, 
when added to water causes it to penetrate more 
easily into, or to spread over the surface of, an- 
other material by reducing the surface tension 
of the water. Soaps, alcohols, and fatty acids are 
examples. • • 

See also detergent. 

WFNA. Abbreviation for white fuming nitric 
acid. 

See nitric acid, fuming. 

Wharton reaction. Reduction of a,^-epoxy ke- 
tones by hydrazine to allylic alcohols. 

wheat germ oil. Light-yellow, fat-soluble oil ex- 
tracted from wheat germ. Dietary supplement. 
See also tocopherol. 

whey. The serum remaining after removal of the 
solids (fat and casein) from milk. Dried whey 
contains about 13% protein, 71% lactose, 2.3% 
lactic acid, 4.5% water, and 8% ash, including 
a low concentration of phosphoric anhydride. 
Besides its value as an inexpensive source of pro- 
tein for animal feeds, whey is used as a source 
of lactose and lactic acid, as well as for the syn- 
thesis of riboflavin, acetone, butanol, and fuel- 
grade ethanol by fermentation processes. Some 
types of cheese are made from whey and it is 
also a possible culture medium. Dried whey may 
be used to replace up to 75% of the polyol com- 
ponent of rigid polyurethane foams. 
See also lactose. 

whiskers. Single, axially-oriented, crystalline fila- 
ments of metals (iron, cobalt, aluminum, tung- 
sten, rhenium, nickel, etc.), refractory materials 
(sapphire, aluminum oxide, silicon carbide), car- 
bon, boron, etc. They have tensile strengths of 
3-6 million psi and very high elastic moduli. 
Their upper temperature limit in oxidizing atmo- 
spheres may be as high as 1700C and in inert 
atmospheres up to 2CXX)C. Length may be up 
to two inches, with diameter up to 10 microns. 
Their chief use is in the manufacture of compos- 
ite structures with plastics, glass, or graphite 
which have many applications in the aircraft and 
space vehicle field, where their high heat capacity 
and tremendous strength are invaluable, espe- 
cially as ablative agents. 

whiskey. 

Properties: Light yellow to amber liquid, d 0.923- 
0.935 (15.56C), 47-53% alcohol by volume, flash 
p (CC) 26.6C. 

Derivation: Distillation of fermented malted 
grains (com, rye, or barley). After distillation 
whiskey is aged in wooden containers for several 



years. The following changes occur during age- 
ing: extraction of wood components (acids and 
esters), oxidation of the components of the liquid, 
and reaction between organic compounds in the 
liquid, forming new flavors. 

Hazard: Flammable, moderate fire risk. A noncu- 
mulative poison, usually harmless in moderate 
amounts, but may be toxic when habitually taken 
in large amounts. 

Use: Beverage, medicine (stimulant, antiseptic, va- 
sodilator). 

See also ethanol, proof. 

white acid. A mixture of ammonium bifluoride 
and hydrogen fluoride used for etching glass. 
Hazard: Strong irritant to skin and tissue. 

white arsenic. See arsenic trioxide. 

white copperas. See zinc sulfate. 

white dye. An optical bleach or, in general, any 
substance, such as bluing, which may be added 
to a white article to increase its apparent white- 
ness. 

white gasoline. See gasoline. 

white gold. Alloy of 90% gold, 10% palladium, 
or 59% nickel and 41% gold. 

white lead. Name primarily applied to lead car- 
bonate, basic, but also used for lead sulfate, basic 
(white lead sulfate) and lead silicate, basic (white 
lead silicate). 

Hazard: Toxic by ingestion and skin absorption. 
Content in paints limited to 0.05% (FDA). 

Use: Paint pigment. 

white liquor. See liquor (c). 

white metal. (1) Any of a group of alloys having 
relatively low melting points. They usually con- 
tain tin, lead, or antimony as the chief compo- 
nent. Type metal. Babbitt, pewter, and Britannia 
metal are of this group. (2) Copper matte con- 
taining about 75% copper, as obtained in copper 
smelting operations. 
See copper. 

whitener. (1) Any of several oil-in- water emul- 
sions in powder form that are dried and concen- 
trated; when added to an aqueous medium they 
form stable emulsions, giving a white color and 
a cream-like body to coffee. A typical formula- 
tion contains vegetable fat, protein, sugar, corn 
syrup soHds, plus emulsifier and stabilizers. (2) 
A white pigment or colorant used in the paper 
and textile industries. 

white oil. Any of several derivatives of parafllnic 
hydrocarbons having moderate viscosity, low 
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